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(57) Abstract: A blank module for a 
communications system such as an optical 
networking device is provided. A base is 
adapted to fit within a space in the communi- 
cations system reserved for a working module 
such as an optical line module. At least one 
conduit receptacle is disposable on the base 
and capable of retaining a communications 
conduit at a predetermined length so as to be 
connectable to a component of the working 
module that replaces the blank module in the 
communications system. In this way, any 
conduits that are not being used at a given 
time owing to the absence of a working 
module are sized accordingly and will not 
have to be lengthened, shortened, or replaced 
when the actual working module is installed. 
The conduit receptacle can be used in a 
working module to substitute for an electrical 
connector. 
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BLANK MODULE WITH CONDUIT RECEPTACLE 
FOR A COMMUNICATION DEVICE 



RELATED APPLICATIONS 
5 This application is a continuation-in-part of U.S. Patent Application No. 09/915,405 

entitled Blank Module with Conduit Retainer, filed July 27, 2001, internal docket number 
407, and incorporates by reference all of the teachings therein. 

BACKGROUND OF THE INVENTION 

10 Field of the Invention 

The present invention relates generally to the communications field and more 
particularly to a blank module with conduit or cable place-holding and length-determining 
features. 

15 Description of the Related Art 

Presently, it is a problem in the field of communication cable installation to insure the 
precise placement of the communication cable without the possibility of damage or 
performance degradation to the communication cable by the provision of tight bends, or 
inappropriate use of fasteners, or inadequate support to the communication cable. Such 

20 communication cables include conventional telephone cable having a plurality of copper 

conductors, coaxial cable, optical fiber, or the like. In all of these applications, the minimum 
radius of curvature of the communication cable is well defined, and bending the 
communication cable in a tighter bend can cause damage to the communication medium 
housed within the cable. The installer of communication cable is thus faced with the problem 

25 of routing the communication cable over surfaces, which typically includes sharp bends, 
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without over bending the communication cable, yet also securing the communication cable to 
these surfaces in a manner to ensure protection from damage. 

This problem is further heightened when fiber optic cables are used. Glass fibers 
used in such cables are easily damaged when bent too sharply and require observation of a 
5 minimum bend radius to operate within required performance specifications. The minimum 
bend radius of a fiber optic cable depends upon a variety of factors, including the signal 
handled by the fiber optic cable, the style of the fiber optic cable, and equipment to which 
fiber optic cable is connected. 

Inappropriately routed and damaged fiber optic cables may lead to a reduction in the 

10 signal transmission quality of the cables. Accordingly, fiber optic cables are evaluated to 

determine their minimum bend radius. As long as a fiber optic cable is bent at a radius that is 
equal to or greater than the minimum bend radius, there should be no reduction in the 
transmission quality of the cable. If a fiber optic cable is bent at a radius below the minimum 
bend radius determined for such cable, there is a potential for a reduction in signal 

15 transmission quality through the bend. The greater a fiber optic cable is bent below its 
minimum bend radius, the greater the potential for breaking the fiber(s) contained in the 
cable. 

Optical communication equipment is typically housed in bays, which include a 
rectangular frame having dimensions conforming to a particular standard, such as the 
20 Network Equipment Building Standard (NEBS). NEBS was originally developed by Bell 
Telephone Laboratories in the 1970s and expanded by Bellcore. Long a requirement for 
equipment used in the Central Office in the North American Public Switched Network, the 
NEBS criteria have become a universal measure of network product excellence. 

An optical communications equipment frame typically has a plurality of shelves, each 
25 having one or more slots for accommodating circuit boards or cards that have optical and 
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electrical components associated with a communication network mounted thereon. The 
components include, but are not necessarily limited to lasers, photodetectors, optical 
amplifiers, switching elements, add/drop multiplexers etc. In addition, fiber optic cables 
typically connect to one or more components. A typical optical networking device is shown 
5 schematically in Fig. 1 and will be described below. 

One type of component used in optical communications equipment is a line module. 
A line module typically accommodates a circuit board or card, and a plurality of optical 
modules that have optical and electrical components mounted thereon. The line module has 
an opening for receiving the optical modules so that they may interconnect with the circuit 

10 board or card provided on the line module. A line module may also have components, 
normally contained on the optical modules, integrated directly into the line module, A 
typical line module is shown in Fig. 2 and will be described below. 

Ideally, each shelf of an optical communications equipment frame will be fully 
populated with line modules, and each line module will be fully populated with optical 

15 modules. However, the slots of each shelf typically are not fully populated, thereby resulting 
in the use of blank (dummy) line modules (alternatively called line module blanks or blank 
modules) as well as with the use of blank (dummy) optical modules (alternatively called 
optical module blanks). Such blank modules are structurally configured the same way as 
functional or working modules, which contain electrical components, but specifically do not 

20 contain the typical electrical components found within the working modules. These blank 
modules typically are used due to the equipment requirements of the user or the desire of the 
user is to leave room for future expansion of the communications system. 

It also may be desirable to route all of the optical fibers (alternatively called fiber 
optic cables) to be used in a fully-populated communications equipment Same, even if line 

25 module blanks or partially populated line modules with optical module blanks are used, to 

i 

3 
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thereby prevent over-handling and potentially damaging the fiber optic cables. Routing all of 
the fiber optic cables from the beginning also insures that the cables will already be available 
when blank modules are replaced with true modules. 

Currently in the installation process one of two events may occur: either the fiber 
5 optic cables are not provided for the unused port spaces in optical module blanks and line 
module blanks, or all the fiber optic cables are provided and the unused fiber optic cables are 
left to hang within the equipment frame. If the cables are not provided, then they need to be 
routed as additional components are installed in the equipment frame, increasing the potential 
damage that may be caused by over-handling already-installed fiber optic cables. If the fiber 

10 optic cables are all provided initially and the unused fiber optic cables are left hanging in the 
equipment frame they may be damaged when line modules are moved in and out of adjacent 
slots in the equipment frame, or when the door to the equipment is opened or closed. More 
importantly, the installer needs to be able to verify that the fiber optic cables that are installed 
are of adequate length to reach the ports when optical modules or working line modules are 

15 added. If they are too long, they will droop down when connected to the optical modules and 
will be subject to damage whenever the door to the device is opened or adjacent modules are 
serviced. Slack optical fibers can be subject to vibration (owing, in part, to ventilating air 
being blown through the device) that can have an adverse effect on signal transmission. If 
the optical fibers are too short, they will be installed too tautly, and the minimum 

20 recommended bend radius would be violated. Alternatively, if the cables are significantly 
too short, they migjit not reach the correct optical modules at all. 

The same holds true when other optical or electrical conduits are used. For example, 
during installation of electrical conduits, such as telephone cable having a plurality of copper 
conductors, coaxial cable, or the like, one of the two events discussed above may occur. As 
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used herein, the term "conduit" refers to any electrical, optical, or other like media used to 
transmit and receive data or information from one point to another. 

Thus, there is a need in the art to provide an inexpensive means for retaining conduits 
within a communications system to permit an installer to route all of the desired conduits for 
5 a communications frame, to verify the conduits are routed to the correct length and to prevent 
the conduits from being damaged while they are stored within the frame. 

SUMMARY OF THE INVENTION 
The invention includes a blank module for a communications system such as an 
optical networking device. A base is adapted to fit within a space in the communications 
system reserved for a working module such as an optical line module. At least one conduit 
receptacle is disposable on the base and capable of retaining a communications conduit such 
as an optical fiber at a predetermined length so as to be connectable to a component of the 
working module that replaces the blank module in the communications system. Any 
conduits that are not being used at a given time owing to the absence of a functional working 
module are sized accordingly and will not have to be lengthened, shortened, or replaced 
when the actual working module is installed. The conduit receptacle may be used in a 
working line module to substitute for missing electrical connectors. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an overall schematic of an embodiment of a communications networking 

device to which the invention is applicable. 

Fig. 2 is a perspective view of an embodiment of a line module component of the 

communications device of Fig. 1. 

5 



10 



15 
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Figs. 3 A-B are front perspective views of a blank module in accordance with an 
embodiment of the invention. 

Figs. 4A-E are perspective views of a conduit receptacle in accordance with an 
embodiment of the invention. 
5 Fig. 5 A is a top plan view of the conduit receptacle of Fig. 4. 

Fig. 5B is a side plan view of the conduit receptacle of Fig. 4. 
Fig. 6 is a front plan view of the conduit receptacle of Figs. 4 and 5. 
Figs. 7A is a top sectional view taken along line 7A — 7A of Fig. 6. 
Figs, 7B is a top sectional view taken along line 7B — 7B of Fig. 6. 
10 Fig. 8 is a schematic of a slot in the faceplate of the blank module of Fig. 3. 



DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 
Description of embodiments of the invention will now be given with reference to the 
attached Figs. 1-8. These drawings are merely exemplary in nature and in no way limit the 
15 scope of the invention, which is defined by the claims appearing hereinbelow. 

Fig. 1 depicts a schematic of a typical networking device 5 usable in a 
communication network. For simplicity purposes, reference to a telecommunication 
network, data communication network or a communication network each shall be viewed as 
encompassing the meaning associated with all of three of these terms. Device 5 includes a 
20 chassis 10 that has an openable door 12 shown in broken view. Within the chassis is 

disposed some support structure (not shown) such as shelving, hooks, etc., for supporting a 
series of circuit boards or line modules 14. Fig. 2 shows in perspective a typical line module 
14, in this case an LM-16 or 16-port line module (each port has two fiber connections, one 
for input and the other for output). It is provided with a number of female LC connectors 15 
25 protruding through the faceplate 14A of the line module. Each LC connector 15 has two 
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recesses, each one adapted to receive one optical fiber 16 having a corresponding male LC 
connector at its end. Each LC connector 15 is respectively connected to an optical 
transceiver 19. Line module ("LM") 14 also includes one or more retaining levers 17 which 
secure the line module inside chassis 10 of networking device 5. 
5 Turning now to Fig. 3, the dummy or blank module 24 of an LM- 16 is shown in . 

detail. Blank module 24 includes a faceplate 24A and a substantially planar main section 
24B. It is provided with a number of conduit receptacles 25, which take the place of LC 
connectors 15, mounted in slots 24C formed in faceplate 24A of the blank module 24. Each 
conduit receptacle 25 has two recesses, each one adapted to receive one optical fiber 16 

10 having a corresponding male LC connector at its end. Unlike the LC connectors 15 of Fig. 2, 
conduit receptacles 25 are not connected to any optical or electronic components but rather 
terminate in a flat wall, as will be described below. Blank module 24 also includes one or 
more retaining levers 27 which secure the line module inside chassis 10 of networking device 
5, as well as backplane attachment means 28 for securely connecting the blank module to the 

1 5 backplane of device 5 in a known manner. 

Embodiments of the inventive conduit receptacle 25 are shown in detail in Figs. 4-7. 
Receptacle 25 is shown having a main body 30 with two recesses 32. Each recess 32 is 
configured and shaped to receive one optical fiber having an LC connector at its end. At the 
rear portion of recess 32 is rear wall 33. Unlike a conventional female LC connector, which 

20 is required to align the male LC connector of an optical fiber precisely with an optical 

component, conduit receptacles 25 are not for data transmission. Rather, conduit receptacles 
25 serve as placeholders for optical fibers in blank module 24. Blank module 24 is 
configured and shaped to resemble a working module 14 (i.e., one having the appropriate 
electronic components), and the slots 24C in faceplate 24A are positioned to correspond with 

25 LC connectors 15 of a line module 14. As a result, any optical fibers that are measured out to 

7 
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connect to a given conduit receptacle 25 will also be the precise length to connect to a 
corresponding LC connector 15 on a working line module 14 when the blank module 24 is 
removed and the working line module is installed. In this way, the optical fibers 16 undergo 
significantly less handling and are thus less susceptible to damage. Also, the optical fibers 
5 are assured to be the precise length to connect to their respective LC connectors 15 so that 
the fibers need not be shortened, lengthened, or replaced when a working module 14 is 
inserted into a networking device 5. 

Conduit receptacle 25 is designed to be snap-fitted into slots 24C of blank module 24. 
As such, receptacle 25 includes at least one locking tab 36 extending from main body 30 

10 along the side thereof and a stopping plate 34, which surrounds the perimeter or 

circumference of main body 30. When the receptacle 25 is inserted into slot 24C, locking tab 
36 engages the rear portion of the faceplate 24A and prevents receptacle 25 from falling out 
of the front of the faceplate 24A. Stopping plate 34 prevents receptacle 25 from being 
inserted too far through slot 24C and/or falling out of the rear of faceplate 24A. As best 

15 shown in Fig. 7A, a gap 37 is formed between locking tab 36 and stopping plate 34; it is in 
gap 37 that the rim of faceplate 24A surrounding slot 24C is captured. 

As shown in Figs. 5 and 7A, it is preferred (though not required) to provide two 
locking tabs 36 on opposite sides of main body 30. In the preferred embodiment, locking tab 
36 is attached to main body at a fixed end 36A and has a free opposite end 36B. This 

20 cantilever leaf spring design enables locking tab to flex when receptacle 25 is inserted into 
slot 24C and then snap back into position to engage the rim of the faceplate 24A in gap 37. 
Alternatively, the locking tab need not be cantilevered but could instead be attached at both 
ends with a bulging central portion that would flex inwardly closer to the main body 30 when 
insertion occurs. 

8 
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It is desirable to insure that the conduit receptacles 25 are always and consistently 
inserted into slots 24C in the same orientation. As such, conduit receptacle 25 is provided 
with a projection 38 that is preferably asymmetrically disposed on main body 30. 
Correspondingly, as shown in Fig. 8, slot 24C of faceplate 24 A is provided with a cutout 29, 
5 which is shaped to receive and matingly accommodate projection 38. In this way, receptacle 
25 can only be inserted into slot 24C in one orientation, the orientation in which projection 
38 aligns with cutout 29. Alternatively, the slot may be provided with a projection and the 
receptacle be provided with a mating recess or cutout. The important aspect is that the 
conduit receptacle and its slot are keyed to prevent insertion of the receptacle in any 

10 orientation except the one preferred orientation. 

As shown in Figs. 7A-B, the conduit receptacle 25 is made of plastic. Preferably, the 
material used is V0 fire-resistant and is more preferably like polycarbonate. An example of a 
particularly well-suited material out of which to make conduit receptacle 25 is Lexan. The 
conduit receptacle 25 is also preferably made as one piece. This is advantageous over 

1 5 conventional electrical connectors, which typically require either metal bands for the locking 
pieces, metal contacts to conduct electricity, or both. Hence, the inventive conduit receptacle 
25 is less expensive and easier to manufacture. 

The embodiments of the invention are not limited to what is shown in the drawings or 
described above. For example, the conduits are shown to be optical fibers, but an alternative 

20 . embodiment of the invention is applicable to any type of data transmission line used in 
communications, for example copper conductors, coaxial cable, or any other type of 
electrical or optical conductors. The receptacle is shown to accommodate LC connectors, 
however embodiments of the invention are not limited to LC connectors but rather 
contemplate all types of connectors. The embodiment shown has two recesses per receptacle 

25 as a duplex optical fiber, however the inventive conduit receptacle may have as few as one 
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recess or as many recesses as is practical for this application. Also, any number of locking 
tabs may be provided on each receptacle. Similarly, any number of keyed projections or 
indentations may be provided to correspond with mating indentations or projections in the 
slots of the faceplate. Embodiments of the conduit receptacles are shown in conjunction with 
the inventive blank module, however the inventive conduit receptacles may also be used in 
working line modules to fill in the gaps where an electronic component is not provided or 
available. If so used, then the keyed projection might not be employed because conventional 
line modules presently do not have keyed slots. If future line modules are provided with 
keyed slots, the inventive conduit receptacle may also be so provided. 



10 
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What is claimed is: 

1 . A blank module for a communications system, comprising: 

a base adapted to fit within a space in the communications system reserved for a 
5 working module; and 

at least one conduit receptacle disposable on said base and capable of retaining a 
communications conduit, 

wherein the conduit is retained at a predetermined length so as to be connectable to a 
component of the working module that replaces the blank module in the communications 
10 system. 

2. A blank module for a communications system according to Claim 1, said base further 
comprising at least one slot, and said conduit receptacle being lockingly disposable in said 
slot. 

15 

3. A blank module for a communications system according to Claim 2, said conduit 
receptacle comprising at least one recess adapted to receive an end of the conduit 

4. A blank module for a communications system according to Claim 3, said recess being 
20 adapted to receive an LC connector of an optical fiber. 

5. A blank module for a communications system according to Claim 2, said conduit 
receptacle further comprising: 

a main body fittable into said slot on said base; and 
25 at least one flexible locking tab extending from said main body, 

11 
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wherein when said conduit receptacle is inserted into said slot, said locking tab passes 
through said slot and engages a rear surface of said base near said slot. 

6. A blank module for a communications system according to Claim 5, wherein said 
5 locking tab is integral with and extends from said main body as a leaf spring. 

7. A blank module for a communications system according to Claim 6, wherein said 
locking tab extends from said main body in a cantilever manner. 

10 8. A blank module for a communications system according to Claim 5, said conduit 
receptacle further comprising a stopping plate extending circumferentially around at least a 
portion of said main body, said stopping plate being larger than said slot, 

wherein when said conduit receptacle is inserted into said slot, said stopping plate 
prevents said conduit receptacle from being inserted beyond a predetermined point. 

15 

9. A blank module for a communications system according to Claim 8, wherein when 
said conduit receptacle is inserted into said slot, a rim of said slot is captured between said 
locking tab and said stopping plate. 

20 10. A blank module for a communications system according to Claim 2, said slot being 
positioned on said base to correspond with an electrical connector on the working module. 

11. A blank module for a communications system according to Claim 1, said base 
comprising: 

25 a faceplate upon which said slot is formed; and 

12 
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a main section dimensioned to emulate the working module. 

12. A blank module for a communications system according to Claim 11, wherein the 
blank module comprises a line module blank to hold the place of a working line module. 

5 

13. A blank module for a communications system according to Claim 12, wherein the 
communications system is an optical networking device and the conduit is fiber optic cable. 

14. A blank module for a communications system according to Claim 5, further 
10 comprising: 

at least one asymmetric cutout formed on one of said slot and said main body of said 
conduit receptacle; and 

at least one asymmetric projection formed on the other of said slot and said conduit 
receptacle corresponding to said cutout, 
1 5 wherein because said conduit receptacle can only be inserted into said slot in one 

orientation. 

15. A blank module for a communications system according to Claim 1, wherein said at 
least one conduit receptacle comprises a plurality of conduit receptacles for retaining a 

20 plurality of conduits at respective predetermined lengths that correspond to the respective 
lengths of conduits that connects with a component of the working module that replaces the 
blank module in the communications system. 



13 
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16. A conduit receptacle for substituting for an electrical connector in a communications 
system, capable of retaining a communications conduit and disposable in a slot of a module 
of the communications system, comprising: 

a main body fittable into a slot on a base of the module; 
5 at least one recess formed in said main body adapted to receive an end of the conduit; 

and 

at least one flexible locking tab extending from said main body, 
wherein when said conduit receptacle is inserted into the slot, said locking tab passes 
through the slot and engages a rear surface of the base near the slot. 

10 

17. A conduit receptacle according to Claim 16, said recess being adapted to receive an 
LC connector of an optical fiber. 

18. A conduit receptacle according to Claim 16, wherein said locking tab is integral with 
1 5 and extends from said main body as a leaf spring. 

19. A conduit receptacle according to Claim 18, wherein said locking tab extends from 
said main body in a cantilever manner. 

20. A conduit receptacle according to Claim 16, said conduit receptacle further 

20 comprising a stopping plate extending circumferentially around at least a portion of said 
main body, said stopping plate being larger than the slot, 

wherein when said conduit receptacle is inserted into the slot, said stopping plate 
prevents said conduit receptacle from being inserted beyond a predetermined point. 



14 
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21 . A conduit receptacle according to Claim 20, wherein when said conduit receptacle is 
inserted into the slot, a rim of the slot is captured between said locking tab and said stopping 
plate. 

22. A conduit receptacle according to Claim 16, further comprising: 

at least one asymmetric projection formed on said conduit receptacle corresponding 
to an cutout formed in the slot, 

wherein said conduit receptacle can only be inserted into the slot in one orientation. 



15 
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ABSTRACT 



A computer tower chassis (10) has a base system unit 
(20) and a main circuit board subassembly (30). The 
base system unit (20) includes base system frame (200) 
having a front panel (21) and rear panel (26) and sup-^ 
porting frame (201, 202, 203. 20 4r-«Tri^5y therebe- 
tween. Disk (22), control p anel (23), pow er supply (24), 
and floppy drives (29) mount to the base system unit 
(20)* The main circuit board subassembly (30) includes 
main circuit board (31), input/output board and cable 
(32), speaker and cable (33), fan assembly and cable (35), 
keyboard cable (36), expansion card (37) and expansion 
card guides (38) and (39). Main circuit board subassem- 
bly (30) fits within and adjacent to base system unit (20), 
with chassis cover (40) surrounding both modules. The 
modular design allows for safer and more efficient man- 
ufacturing and handling. 

1 Claim, 4 Drawing Sheets 
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tower assembly rates and ultimately increase the manu- 

PROCESS FOR MAKING A COMPUTER TOWER facturing process efficiency. 

CHASSIS USING MODULES * Consequently, there is a need for a method and appa- 

... v rf r v e ^ ratus that minimi *es the safety, handling, and assembly 

07^^ 5 pr0bICmS aM0da,ed with ^ufacturing a computer 

07/623,589, filed Dec. 7, 1990 and entitled Modular chassis . k a need for an * h £ 

Personal Computer, now U.S. Pat, No. 5, 59,528, is- r^air t« « j cr • fl , " ws 

d Oct 27 1992 P P erfionnel t0 safe, y and efficiently disassemble a 

computer tower chassis for the purpose of isolating and 
TECHNICAL FIELD OF THE INVENTION in repairing defective components of the computer tower 

chassis 

This invention relates to a method and apparatus for « ' . . - . . 

a manufacturer to assemble electronic hardware for an . lS a " eed fo ' a method ™ d Waratus that al- 

electronic system and more particularly to a method loWS m , 0re than one / act ory w ° r ker to simultaneously 
and system for assembling a computer tower chassis. ^emble portions of a computer tower chassis. 

BACKGROUND OF THE INVENTION 15 SUMMARY OF THE INVENTION 
Computer systems, particularly personal computer The P resent invention provides a computer tower 
systems, include a box or chassis that contains the elec- chassis and chassis manufacturing process which over- 
tronic hardware of the central processing unit and com- come the P roWei «* and satisfy the needs previously 
munication cables for transferring data between termi- 20 conside red. The method and apparatus allow modular 
nals and other data communications components. Typi- assembly of major portions of the computer tower chas- 
cally, the manufacture of the chassis includes forming a sis durin g the manufacturing process, thereby allowing 
metal support frame to receive the electronic hardware manufacture of major portions of the tower chassis 
and placing a cover around the electronic components followed by assembly of the major modular portions 
and the support frame. Although a personal computer 25 J ust P^or to final electronic component testing and burn 
chassis is sufficiently small that one person usually can fa- 
pick it up, a fully assembled unit weighs approximately The computer tower chassis of the present invention 
70 pounds. accomplishes these objectives by separating the tower 
As factory assembly of a personal computer chassis chassis into a base system unit and a main circuit board 
takes place, the chassis increases in weight and becomes 30 subassembly. The base system unit provides the major 
more difficult to maneuver along an assembly line. Pick- structure for the tower chassis and includes floppy 
ing up and moving the heavy computer chassis can drives and hard drives, a control panel, a power supply, 
present safety and handling problems for factory work- and appropriate cables. The main circuit board assem- 
ers. If a method and apparatus existed to preassemble bly includes the principal electronic components of the 
major portions of the computer chassis prior to full 35 computer tower chassis such as the main circuit board 
assembly of the chassis itself, the weight of the chassis itself, the input/output boards and cables, battery pack 
could be distributed among the major modular portions. and cable, speaker assembly and cables, fan assembly 
This would eliminate problems associated with moving and cables and all required expansion boards 
and handling the complete tower chassis until final In the manufacture of the computer tower chassis, the 
assembly. . . 40 base system unit and the main circuit board subassembly 
A fully assembled tower chassis includes a main ear- can be manu f acture d at the same time (i.e., in parallel) 
cuit board that comprises a central processing unit and When the base tem ^ and majn ^ . ^ ^ 
other communications and data processing electronic assemb , are com Je th can be joined 
components as well as power conversion and I distnbu- form a com tQwer ^ fe suffici J ently con f pIetc for 
tion components that operate the computer. If it were 45 fmal ^ ^ burn m> Thereafter> the ,ower c hI2 

possible to separate a significant portion of the tower „™, ot . „i fL aA ^ a *u u • * , , 

chassis electronic components in a modular fashion to ^^S^™ d ^ t0 COn ? pkte the man : 
concentrate repair efforts on a major modular section, f actu " n S P r ^ess. The base system umt has a structural 
handling safety problems associated with these repairs frame and . su PP°« members associated to receive the 
would also be minimized. 50 mai \ Cl ™» subassembly and to structurally sup- 
Related problems exist with respect to efficiency in P ort ^ the man ? circuit board subassembly, as well as 
manufacturing the computer chassis. For example, the components that attach to the base system unit, 
known tower chassis assembly methods begin with the ■ 85 a result of testm g, one or more components on 
chassis structural frame. Throughout the computer "fe base system umt or the main circuit board subassem- 
assembly, all electronic and mechanical components of 55 bl y are shown to be defective, the defective portion can 
the tower chassis are installed on the structural frame. be P rom ptly replaced by a fully functional modular 
As components on the structural frame become more portion. By swapping out the defective module with a 
densely packed together, it becomes increasingly diffi- satisfactory one, the assembly process can continue to 
cult for more than one worker to assemble additional completion for that particular tower chassis, 
components on the structural frame. As a result, the 60 Placing the primary electrical and mechanical por- 
manufacturing process slows as the tower chassis be- tions of the tower chassis on the base system unit and 
comes more densely packed with mechanical and elec- the electronic components on the main circuit board 
tronic components. subassembly divides the computer tower chassis 
If a system and method existed to allow workers to weight. As a result, until final assembly, the module that 
first assemble major portions of the computer tower 65 a worker handles weighs significantly less than the 
chassis and then connect the major portions together, complete tower chassis. This results in safer and more 
more than one worker could easily assemble the sepa- easily maneuverable components prior to final assem- 
rate major portions. This would increase computer bly. 
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BRIEF DESCRIPTION OF THE DRAWINGS 30 ™™\™™P°™K that penetrate through base 

wo system frame 200 for electrical and electronic external 

For a more complete understanding of the present connections. These components include rear expansion 

invention and further advantages thereof, reference is slots 39 and keyboard xabk J6. Base system frame 2 00 

now made to the following detailed description taken in 5 prnyiH^c »p^nin^'j7^jfi frjo pe rmit conne rttrmtr^ 

conjunction with the accompanying drawings in which: re ar exp an sjo^-d^rfojaid^ connection 3 6. 

FIG. 1 shows an exploded view of the modular tower The design of main circuit board subassemWy-dO-ts 

chassis of the present invention and its associated cover; similar, but not identical to the interior portion of the 

FIG. 2 is an exploded perspective of the base support High Profile chassis manufactured by CompuAdd Cor- 

unit of the modular tower chassis of the present inven- 10 poration of Austin, Tex., stock #15000-3. This is a 

tion l known configuration for the placement of main circuit 

FIG. 3 is an exploded perspective view of the main board 31 and the associated expansion cards 37 and 

circuit board subassembly of the present invention; and front expansion card guides 38 and rear expansion slots 

FIG. 4 illustrates the relative size of a computer 39, as well as the other components of main circuit 

tower chassis as it progresses along an assembly line to 15 board subassembly 30. The technical advantage associ- 

show some of the advantages of the preferred embodi- ated with this design is that the modular approach to 

ment of the present invention. main circuit board subassembly 30 and base system unit 

DETAILED DESCRIPTION OF THE 20 ™l^} m £ em * nt ?* *l f ™ X 2 ry „ workcrs tra ™d to 

INVENTION assemble the CompuAdd High Profile chassis and simi- 

20 lar designs. As a result, implementing the modular de- 

FIG. 1 illustrates the modular design of the present sign is possible with minimal additional training of fac- 

invention. Computer chassis 10 includes the base system tory workers. 

unit 20, adjacent to which fits main circuit board subas- Because the basic system unit and main circuit board 

sembly 30. Once base system unit 20 and main circuit subassembly 30 are modular in design, they can be as- 

board subassembly 30 join to form computer tower 25 sembled separately until they are finally joined. For 

chassis 10, cover 40 fits over it to protect computer example, one assembly line in a factory could assemble 

tower chassis 10. Main circuit board subassembly 30 has base system unit 20, including power supply 24, hard 

keyboard cable 36 and rear expansion card guides 39 drives 22, floppy drives 2$ and control panels 33. An- 

which fit through openings 27 and 28 on the rear por- other assembly line in the same or a different factory 

tion 26 of base system unit 20. 30 could assemble main circuit board subassembly 30, in- 

FIG. 2 shows a more detailed and exploded perspec- eluding main circuit board 31, input/output board and 
tive view of base system unit 20 according to the pre- cable 32, speaker assembly and cable 33, fan assembly 
ferred embodiment of the present invention. Base sys- and cable 35, input/output board and cable 32 and 
tern unit 20 includes support frame 200 which comprises keyboard cable 36. The result would be a separate base 
front support plate 21 and rear support plate 26. Be- 35 system unit 20 and main circuit board subassembly 30 to 
tween front support plate 21 and rear support plate 26 join together for final system testing and burn in There- 
are structural beams 201, 202, 203, 204 and 205. Within after, cover 40 would be placed on the completed corn- 
support frame 200 are various components that form puter tower chassis to make the chassis ready for ship- 
base system unit 20. Hard drives 22 and power supply ment. With the distributed weight made possible by 
24 mount within base system unit 20. Attaching to and 40 having one assembly line assemble the system unit 20 
extending through base system unit 20 are control panel and another assembly line assemble the main circuit 
23 and floppy drives 29. Fasteners 25 securely hold each board subassembly 30, the problems of safely handling a 
of these units to base system unit 20 and attach main complete computer tower chassis are minimized Al- 
circuit board subassembly 30 to base system unit 20. though the weight of the completed computer tower 

FIG. 3 provides an exploded perspective view of 45 chassis is distributed between base system unit 20 and 

main circuit board subassembly 30 in the preferred em- main circuit board of subassembly 30, the weight would 

bodiment of the present invention. Main circuit board not necessarily be distributed evenly, because the num- 

subassembly 30 includes the subassembly plate 300 hav- ber of hard drive devices in base system unit 20 can 

ing integral thereto rear panel 302 and front subassem- vary. 

bly panel 301. Front subassembly panel 301 includes the 50 Although it is shown that the base system unit 20 and 

front expansion board guides 38. Rear panel 302 in- main circuit board subassembly 30 have a particular set 

eludes rear expansion slots 39. Main circuit board 31 of components that join together in each respective 

mounts to subassembly plate 300 so that expansion cards module in the preferred embodiment of the present 

37 may connect within front expansion card guides 38 invention, there may be other combinations of respec- 

and rear expansion slots 39. Input/output board and 55 tive components as well as additional components that 

cable 32 mounts to subassembly plate 300. Speaker as- could be included in each of the assemblies for modular 

sembly and cable 33 and fan assembly and cable 35 fabrication. In particular, base system unit 20 may in- 

mount to front subassembly panel 301. Battery pack and elude multiple hard drive devices and up to five half 

cable 34 and keyboard cable 36 mount to and through height media devices in the preferred embodiment The 

rear subassembly panel 302. Numerous fasteners 305 60 four bay external drive holder can, for example, accom- 

secure the above components to main circuit board modate a floppy drive, a tape backup unit, a CD ROM 

subassembly plate 300, device, and/or a hard drive. Combinations of these are 

In the design of FIGS. 2 and 3, principally mechani- within the scope of the present invention. Moreover 

cal and electrical components attach to base system unit depending on the size and complexity of the computer 

20. These all attach to the front and rear panels of base 65 tower chassis, it may be advantageous for the chassis to 

system frame 200 in a way that provides sufficient room comprise more than two separately assembled modules, 

for subsequent insertion of the completed main circuit Additionally, the main circuit board subassembly 30 of 

board subassembly 30. Main circuit board subassembly the present invention could use various styles of main 
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circuit boards and numerous configurations of expan- 
sion boards. 

The configuration of components that mount to base 
support frame 200 depends on the design of the com- 
puter tower chassis. However, for the purposes of the 5 
present invention, the configuration must permit sepa- 
rating and joining of the main circuit board subassembly. 
30 from base system unit 20. Additionally, this arrange- 
ment of the individual support frames 201, 202, 203, 204 10 
and 205 may be varied according to the particular de- 
sign requirements of both base system unit 20 and inter- 
connection requirements of main circuit board subas- 
sembly 30, Easy withdrawal of expansion cards 37 from 
main circuit board subassembly 30, without the need to 15 
disassemble main circuit board subassembly 30 from 
base system unit 20, is another design consideration of 
the present invention. In other words, a modular design 
of base system unit 20 and main circuit board subassem- 
bly 30 need not adversely affect the interchangeably 
of expansion cards with the main circuit board 31. 

FIG. 4 illustrates an important aspect of the preferred 
embodiment of the present invention. Along assembly 
lines 41 and 42 travel main circuit board subassembly 30 25 
and base system unit 20, respectively. At station 44, for 
example, main circuit board subassembly 30 and base 
system unit 20 may be joined to result (after placement 
of cover 40) in completed tower chassis 10. Tower 
chassis 10 joining in this manner achieves many of the 30 
purposes of the present invention. 

Although the invention has been described with ref- 
erence to the above specific embodiments, this descrip- 
tion is not meant to be construed in a limiting sense. ^ 
Various modifications of the disclosed embodiment, as 
well as alternative embodiments of the invention will 
become apparent to persons skilled in the art from refer- 
ence to the above description. It is further contemplated 
that the claims will cover such modifications and fall 40 
within the true scope of the invention. 

What is claimed is: 



152 

6 

1. A method of assembling a modular personal com- 
puter, comprising: 

installing a control panel, a power supply, and at least 
one disk drive selected from the group of hard 
drives and floppy drives onto a base system unit 
including a support frame having a front support 
plate and a rear support plate, the rear support 
plate being spaced from the front support plate, at 
least one structural beam connecting the front sup- 
port plate to the rear support plate; 

removably installing a main circuit board onto a main 
circuit board assembly including a subassembly 
plate having front and rear edges, a front subassem- 
bly panel having an orifice therethrough attached 
to the front edge of the subassembly plate, a rear 
assembly panel having a plurality of orifices there- 
through attached to the rear edge of the subassem- 
bly plate, at least one front expansion board guide 
attached to the front subassembly panel, at least 
one rear expansion slot attached to the rear subas- 
sembly panel; 

removably connecting at least one expansion card 
having front and rear ends to the main circuit 
board whereby the front and rear ends of the ex- 
pansion cards removably connect to the front ex- 
pansion board guides and to the rear expansion 
slots, respectively; 

installing an input/output board having an input/out- 
put cable onto the subassembly plate; 

installing a speaker assembly having a speaker cable 
and a fan assembly having a fan cable in the orifice 
of the front subassembly panel; 

installing a battery pack having a battery pack cable 
and a keyboard cable onto the rear subassembly 
panel, the battery pack cable and the keyboard 
cable extending through respective orifices in the 
rear subassembly panel; 

attaching the main circuit board assembly to the base 
system unit; and 

removably installing a cover over the base system 
unit and the main circuit board assembly. 
***** 
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ABSTRACT 



A fiber optic module includes front adapters for connection 
to fiber optic connectors, and rear adapters for connection to 
fiber optic connectors. The module includes two circuits 
having passive optical couplers inside, and adapters exposed 
along the front and the rear of the module. The module is 
usable in cross-connect applications with itself or with other 
modules. The adapters are selectively connectable to fiber 
optic connectors. The front adapters of the module include 
two receive input ports and two transmit output ports. The 
front of the module also includes two visual indicators, one 
for each circuit. The visual indicators include a lens cap at 
least partially transparent to visual light in light communi- 
cation with an optical fiber. The rear adapters of the module 
include two transmit input ports and two transmit output 
ports. Monitor ports are also located on the rear for both the 
transmit and receive signals. The receive monitor ports also 
function as the input ports for an identification signal sent in 
the reverse direction for iUuminating the visual indicators 
along the front of the module or another module. 
Alternatively, separate identification signal input ports can 
be provided on the front as adapters. 

2 Claims, 15 Drawing Sheets 
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FIBER OPTIC MODULE INCLUDING LENS FIG. 1 shows a perspective view of a chassis including 

CAP several fiber optic modules mounted within the chassis; 

FIG. 1A is a front view of the chassis with the front door 

„., T ? is ^ pl if a ^ D . ^ 8 ^ o si0nal ^J^ 00 , 5 ^ ™; open, and showing two four port fiber optic modules, and 
09/121,066, filed Jul 21, 1998, now U.S. Pat. No. 6 208,796 5 £ Q ^ fibef 6 ic modu £ momt< * to , he chassis ^ 

which apphcation(s) are incorporated herein by reference. . . „ , 

FIG. IB is a rear view or the chassis and modules shown 
FIELD OF THE INVENTION ^ na m ^ the rcar door open; 

The present invention relates to fiber optic modules for FIG. 2 shows a perspective side view of one of the four 
use in cross-connecting fiber optic equipment. port ffo er opt j c modules; 

BACKGROUND OF THE INVENTION FIG. 3 is a top view of the module of FIG. 2; 

The telecommunications and data transmission industries FIG. 4 is a front view of the module of FIG. 2; 

are rapidly expanding their development of fiber optic pjQ 5 ^ a rear vi ew 0 f tne mo d u le of FIG. 2; 

transmission systems. Historically, telecommunications sig- £ . . 4l _ , . u * *u 

. j j * il i_ . ■** j v i_ FIG. 6 is a schematic circuit path drawing showing the 

nals and data have been transmitted over wire lines such as 15 , . iU c 4 . r . , f .... * £ 

twisted pair or coaxial cables. In order to accommodate exemplary signal paths for the mam signals (so id) and for 

higher signal rate speeds, the industry is turning to increased me vlsible check and ldentlfier sl S nals ( dashed )i 

use of fiber optic cables as the transmission medium. FIG. 7 shows only the circuit paths for the mam signals 

As the use of fiber optic cables increases, the need for of the circuit drawing of FIG. 6; 

peripheral equipment has increased. For example, it is 20 p I G - 8 shows only the circuit paths for the visible conti- 

desirable to have access to a fiber optic line for the purpose nuity check and identifier signals of the drawing of FIG. 6; 

of either re-routing the fine in the event of damage to the line FIG. 9 shows an adapter and retainer of the type along the 

or to have access to the line for purposes of monitoring or front of the module; 

testing the line. FIG . 10 shows 

an adapter and retainer of the type along 

Fiber optic peripheral equipment for cable management, 25 the rear of the module; 

cable storage and connection capabilities are well known. FIG. 11 shows a further view of the adapter and retainer 

The use of modular fiber optic connector modules is known Q £ pjQ jq. 

for performing so-called cross-connect applications. U.S. _ ' \ . . . . . , . J . c 

Pat. Nos. 5,432,875 and 5,363,465 to ADC FIG. ^ ^ a perspective view of the visual indicator for 

Telecommunications, Inc. concern fiber optic connector 30 *» ^f nal ldentlfier 0U, P ut devlce alon 8 the from of ,he 

modules and chassis designs for receiving the modules in mo e ' 

cross-connect applications. FIG - 13 is a cross-sectional side view of the signal 

PCT WO97/41720 also concerns a fiber optic module for identifier output device; 

use in cross-connect applications. The document discloses FIG. 14 is a cross-sectional view of the lens cap and the 

optical signal routing, monitoring, and visual path identifi- 35 nut of the signal identifier output device; 

cation capabilities. FIG. 15 is a cross-sectional side view of the sleeve and the 

There is a continuing need for fiber optic modules which ferrule of the signal identifier output device; 

provide optical signal routing, monitoring, and visual path piG. 16 is an exploded view of the signal identifier output 

identification capabilities. device* 

40 * 

SUMMARY OF THE INVENTION FIG. 17 is a perspective view of a portion of the module 

A fiber optic module for mounting to a chassis for holding housing; and 
one or more modules has front and rear access defined by a FIG. 18 is a perspective view of a further portion of the 
plurality of connection locations. The connection locations module housing. 

are linked by optical couplers. Two circuits are disposed 45 DETAILED DESCRIPTION OF THE 

within the housing or. the module. Ine module is used to PREFERRED EMBODIMENTS 

cross-connect fiber optic equipment via patch cords on the 

front connection locations. Referring now to FIGS. 1, 1A and IB, a fiber optic chassis 

In one preferred embodiment, the front of the module 20 is shown forholding a plurality of the fiber optic modules 
includes four adapters for connection to fiber optic 50 22, 23. Chassjs 2<Hs mountable to a rack (not shown) for 
connectors, and two visual indicators for visual path iden- holding chassis^aorChassis 20 includes an outer housmg Z?) 
tification for the circuits. The front may also include visual and a pivotable front door^Front door 26 allows access - 
signal identification input ports. The rear includes eight to an^^eraens^ chass^20Jso as to access individual 
adapters for connection to fiber optic connectors. modules 22, 23juch as forreprair or replacement of modules 

The rear of the module may include angled linear seg- 55 22, iWoo-ednnect or disconnect the modules with other 
ments for the connection locations. The front may include modules or fiber optic equipment. Rear door 27 also pivots 
adapters in a linear array, each held at an angle to the front m a similar manner to allow access to the rear areas of 
of the module by an angled retainer. modules 22, 23. Housing 24 includes a plurality of guides 28 

The visual indicators may include a lens cap at least for holdin S the inoav^l modules 22 23 in a horizontal 
partially transparent to visual light connectable to an optical 60 manner. Side openin^ldlow for cable pathways into and - 
fiber. During injection of an optical signal through the fiber out of chassis 20 

in the visible fight range, the lens cap will illuminate. Modules 22 have four connection locations or ports along 

the front, and modules 23 have six connection locations or 
BRIEF DESCRIPTION OF THE DRAWINGS ^ along the front. As will be oescrib^in-greater-det ail- 

In the drawings, wherein like reference letters and numer- 65 below, modules 22, 23 are, similar in many, respects— Both — 
als indicate corresponding elements throughout the several modules 22, 23 preferabj y_incJjjde J two,^ 
views: cross-connecting fiber optic equipment connected to the 
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modules at rear connection locations or ports. The modules 
22, 23 may also be used for interconnecting fiber optic 
equipment as desired. 

Both modules 22, 23 also allow signal monitoring and 
visual continuity checks for the circuits. One difference is 
that to inject an identification signal into one of the circuits, 
the input port is on the rear for module 22 and on the front 
for module 23. 

Referring now to FIGS. 2-5, module 22 has a module 
housing 32 including a front face 40, and a generally 
opposite facing rear face 42. The front and rear faces 40, 42 
each define connection locations 60, 62 for connecting 
module 22 to fiber optic cables. In the embodiment shown, 
front face 40 is generally planar, and rear face 42 generally 
includes at least one angled, linear segment, and preferably 
two angled, linear segments 44. The angled segments allow 
for more connection locations 62 than would be possible 
with a planar rear face 42 parallel to front face 40. In the 
embodiment shown, eight connection locations are defined 
on rear face 42, four per segment 44. In the embodiment 
shown, the connection locations 60, 6i2 are both angled 
relative to front face 40. 

Module 22 further includes opposed major planar sides 
48, 50. Major sides 48, 50 define a top and a bottom in the 
illustrated embodiment for module 22. Module 22 further 
includes opposed minor planar sides 52, 54 defining sides of 
module 22 in the embodiment shown. Major side 48 has side 
extensions 56 which form slide rails 56 for receipt in guides 
28 of chassis housing 24. Module 22 is mounted in either 
orientation as shown in FIGS. 1, 1A, and IB. When modules 
22 are flipped between the left and right sides, angled 
connection locations on the front and the rear are directed to 
respective left and right sides of chassis 20 as shown. Also, 
module 22 can be mounted vertically if desired. 

One construction of module housing 32 is to form front 
face 40, major side 50, and minor sides 52, 54 from a single 
main piece 80 (see FIG. 17), such as from sheet metal. A 
separate cover 82 (see FIG. 2) and a separate saw tooth- 
shaped rear piece 84 (see FIGS. 2 and 18), such as from 
sheet metal, both attach to single main piece 80 to form the 
housing for the optical couplers and adapters which permits 
connection to optical equipment. The attachment of parts 
can be by fasteners, such as screws. 

Module 22 includes a plurality of first adapters 60 
exposed along front face 40 for the front connection loca- 
tions for connection to fiber optic connectors, A plurality of 
second adapters 62 are positioned along rear face 42 for the 
rear connection locations, also for connection to fiber optic 
connectors. The first and second adapters 60, 62 are pref- 
erably positioned in linear arrays parallel to front face 40. 
The adapters shown are FC type, but could also be SC, ST, 
or any other suitable connection scheme. The plurality of 
first adapters 60 are used to cross-connect fiber optic equip- 
ment connected to the plurality of rear adapters 62 of module 
22. Alternatively, the equipment may be connected to the 
rear adapters 62 module 22 and to another module. The two 
modules are cross-connected to connect the equipment in 
this situation. Front face 40 of module 22 also includes two 
visual indicators 64, 66 connected to the optical components 
within module 22, as will be described in greater detail 
below. Alternatively, module 22 can be interconnected to 
other equipment or another module via front adapters 60. 

Module 22 further includes end flanges 68, 70 for use in 
mounting module 22 to chassis 20. Locking members 72 
releasably hold flanges 68, 70 to holes 30 of housing 24 of 
chassis 20. Locking members 72 are of the type shown and 



25 



30 



described in U.S. Pat. No. 5,363,465. Locking members 72 
operate to lock or release by rotating 90 degrees. Other 
locking members, including screws may be used as desired. 
Front adapters 60 define receive and transmit ports for 

5 two passive optical circuits contained within module 22. In 
a cross-connect application, rear adapters 62 are connected 
to fiber optic equipment to be cross-connected at the front 
adapters 60 through patch cords. The two circuits each allow 
optical signal routing, monitoring and signal path identifi- 

10 cation. 

Module 22 of one preferred embodiment fits into existing 
chassis 20 having individual module opening widths of 
about 7.237 inches, and heights of about 1.100 inches. Holes 
30 are positioned about 7.905 inches apart. Module 22 of 
15 one preferred embodiment has a length between sides 52, 54 
of about 7.11 inches, a length between the outside edges of 
side extensions 56 of about 7.96 inches, a length between 
sides 48, 50 of about 1.06 inches, and a length of front face 
40 including flanges 68, 70 of about 8.61 inches. Module 22 
20 with two independent circuits has double the density over a 
module 22 having only a single circuit. 

Module 22 includes two plugs 88 which fill unused holes 
in front face 40 in module 22. In module 23, adapters 60 are 
positioned in front face 40 (see FIG. 1A) where the plugs are 
in module 22 in a similar manner as the other adapters 60, 
for connection to a fiber optic connector. 

FIGS, 6-8 illustrate the circuit paths through modules 22, 
23 during main signal usage (FIGS. 6 and 7), and visual 
continuity check and identifier usage (FIGS. 6 and 8). Main 
signals are at the 1310 nanometer (nm) window (for 
example, 1260-1360 nm) or the 1550 nm window (for 
example, 1430-1580 nm). During visual continuity check- 
ing and identification, the identification signals are passed 
through the circuits in a reverse direction to the main signals. 
Further, the identification signals are at a wavelength of 
visible light, such as 400-700 nm. 

Referring now to FIGS. 4 and 6, along the front of module 
22, two adapters 60 define a first transmit output port 100 
and a first receive input port 102 as part of a first circuit 90. 
Adapters 60 further define a second transmit output port 106, 
and a receive input port 108 as part of a second circuit 92. 
A first LED 104 defines first visual indicator 64 and is linked 
to first circuit 90 for circuit continuity checking and iden- 
tification. A second LED 110 defines second visual indicator 
66 and is linked to second circuit 92 for circuit continuity 
checking and identification. FIGS. 6-8 are schematics which 
show the circuit paths during use of module 22 where first 
circuit 90 is cross-connected to second circuit 92 with patch 
cords 94, 96. Each of first and second circuits 90, 92 are also 
cross-connectable to circuits of other modules. Each of 
circuits 90, 92 are interconnectable to other modules or 
equipment. 

Adapters 62 define various ports for first and second 
55 circuits 90, 92. Specifically, a first transmit input port 120 
and a first receive output port 122 are linked to first circuit 
front ports 100, 102 through optical couplers within module 
22. Also, a second transmit input port 124 and a second 
receive output port 126 are linked to second circuit front 
60 ports 106, 108 through optical couplers. A first transmit 
monitor port 128 and a first receive monitor port 130 are part 
of first circuit 90, and are positioned along rear face 42. A 
second transmit monitor port 132 and a second receive 
monitor port 134 are part of second circuit 92, and are also 
65 positioned along rear face 42. 

Receive monitor port 130 also is utilized as an identifi- 
cation input port for injecting a signal into first circuit 90 to 
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45 



50 
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trace a circuit path through module 22 to another circuit in 
module 22 or to another module altogether. 

In FIG. 6, receive monitor port 130 is shown separate . 
from identification input port 136. This is the case for six 
port module 23. For four port module 22, the two ports 130, 
136 are combined and share the same connector location. 
This requires an operator to selectively use the combined 
port as either a monitor or a visual indicator for continuity 
checking. 

Receive monitor port 134 is also utilized as an identifi- 
cation input port for injecting a signal into second circuit 92 
to trace a circuit path through module 22 to another circuit 
in module 22 or to another module altogether. 

In FIG. 6, receive monitor port 134 is shown separate 
from identification input port 138. As above for ports 130, 
136, ports 134, 138 are separate ports for module 23. For 
module 22, they are the same connection location. 

A first optical coupler 140, such as a two-by-two splitter, 
links transmit input port 120 to transmit output port 100 and 
transmit monitor port 128, each receiving a portion of the 
signal, such as 50%. A second optical coupler 142, such as 
a one-by-two splitter links receive input port 108 to receive 
output port 126 and receive monitor port 134, each receiving 
a portion of the signal, such as 50%. Third and fourth optical 
couplers 144 and 146 are similarly configured for splitting of 
the signals from an input port between the respective output 
and monitor ports. Each of couplers 140, 142, 144, 146 
allow the identification signal to pass in the reverse direction 
to the main signal. 

If separate ports are desired for the receive signal monitor 
function and the identification signal input function, a fur- 
ther optical coupler is provided. In first circuit 90, a sec- 
ondary coupler 160, such as a 1x2 splitter, is provided where 
monitor port 130 receives about 95% of the signal, and the 
remaining about 5% is received by the input port 136. A 
similar construction is provided for secondary coupler 162 
of second circuit 92. Each of couplers 160, 162 allow the 
identification signal to pass in the reverse direction to the 
main signal. 

Referring now to FIG. 9, adapter 60 is shown in greater 
detail with a retainer 200 for holding adapter 60 in an 
opening 202 (see FIG. 18) of module housing 32. Retainer 
200 holds adapter 60 at a non-perpendicular angle relative to 
the axis of opening 202. Retainer 200 snaps into opening 
202. Retainer 200 is also removable, as desired. U.S. Pat. 
No. 5,214,735 to ADC Telecommunications, Inc. shows and 
describes an example retainer 200. Other retainers are pos- 
sible for mounting adapters 60 to module 22. Once mounted, 
end 205 of adapter 60 is exposed for connection to a 
connector of a fiber optic patch cord, shown schematically 
in FIGS. 6-8 as cords 94, 96. 

Referring now to FIGS. 10 and 11, adapter 62 is shown in 
greater detail with a retainer 208 for holding adapter 62 in 
one of the openings 210 along rear face 42 of module 
housing 32 (see FIG. 18). Retainer 208 snaps into opening 
200, and is removable as desired. Adapter 62 is shown with 
protective caps 204. Other retainers are possible for mount- 
ing adapters 62 to module 22. Once mounted, end 207 is 
exposed for connection to a connector of a fiber optic cable. 
As illustrated, adapters 60, 62 include protective end caps 
204, which are removed prior to connection to a connector. 
Adapters 60, 62 also allow connection at opposite ends 206, 
209 to FC type connectors so as to connect easily to the 



optical couplers within module 22. Other connector types 
can be used, as desired. 

' Referring now to FIGS - L 3. 1 6 . riu; rCElTT04 is shown in 
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greater detail. Second LED 110 is constructed in a similar 
manner. Each LED includes a lens portion optically linked 
to a fiber connected to the main circuits to provide a 
continuity check for each circuit. A lens cap 300 is held by 
a nut 302 to an outer sleeve 306. Lens cap 300 is made from 
a material at least partially transparent to visible light. An 
integrally molded lens cap 300 and nut 302 is also possible. 
An inner ferrule 304 held to outer sleeve 306, such as 
adhesive, holds an optical fiber 310 such that an end of the 
fiber is adjacent to cap 300. An outer boot 308 provides 
strain relief for outer sleeve 306. Nut 302 includes threads 
320 which threadably mount to threads 322 of outer sleeve 
306. Cap 300 includes a plurality of flexible legs 324 which 
enable positioning of a recessed region 326 disposed on an 
outer surface of cap 300 around a shoulder 330 of nut 302. 
Such a construction allows retention of cap 300 with nut 
302. By threading nut 302 to outer sleeve 306, front face 40 
of module housing 32 is trapped between end 331 of nut 302 
and shoulder 332 of outer sleeve 306. When visible light is 
passed through fiber 310, the light illuminates lens cap 300 
providing a visual indicator to the operator. In an alternative 
embodiment, lens cap 300 and the remaining components 
necessary to attach it to a fiber, can be molded from plastic, 
such as a one-piece molded part. 

Having described the present invention in a preferred 
embodiment, modifications and equivalents may occur to 
one skilled in the art. It is intended that such modifications 
and equivalents shall be included within the scope of the 
claims which are appended hereto. 
What is claimed is: 

1. A fiber optic continuity indicator device for a fiber optic 
module including a housing, the device comprising: 

a lens cap at least partially transparent to visible light; 
a nut mounted to the lens cap; 
a sleeve threadably mountable to the nut; 
a ferrule for holding an optical fiber, the ferrule mounted 
to the sleeve; 

the nut and the sleeve threadably mountable together to 
define a space for receipt of a portion of the housing of 
the fiber optic module. 

2. A fiber optic module mountable to a chassis compris- 
ing: 

a module housing having front and rear faces, opposed 
major sides, and opposed minor sides defining an 
enclosed interior, the front face including mounting 
flanges for mounting the module to the chassis; 
a plurality of exposed first adapters along the front face, 
each of the plurality of first adapters connectable to a 
fiber optic connector external to the module; 
a plurality of exposed second adapters along the rear face, 
each of the plurality of second adapters connectable to 
a fiber optic connector external to the module; 
wherein the plurality of first and second adapters are 
optically connected to a fiber optic component dis- 
posed in the enclosed interior; 
wherein the front face includes a visual indicator opti- 
cally connected to the fiber optic component, the 
visual indicator including a lens cap at least partially 
transparent to visual light. 
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(57) ABSTRACT 

Telecommunications chassis and associated modules for use 
with the telecommunications chassis are disclosed. Embodi- 
ments of the telecommunications chassis include structures 
such as horizontal channels and/or horizontal surfaces with 
ridges and/or slots in one surface and slots in ridges of 
another for receiving edges of modules that mount within 
the chassis. Other structures of embodiments include divider 
slots in the horizontal surfaces that receive edges of divider 
walls to fix the divider walls in place, heat baffle surfaces 
included within the chassis, and/or cable guides with radius 
limiters. Module embodiments include structures such as 
faceplates with angled portions with fiber optic cable con- 
nections directed toward the fiber cable's direction of travel. 
Other module structures include shells that enclose the 
circuit board and/or provide angled portions with fiber optic 
cable connections. Module embodiments may also include 
circuitry for converting electrical signals to optical and 
optical signals to electrical, and the circuitry may selectively 
operate at multiple data rates. 




08/14/2003, EAST Version: 1.04.0000 



